Introduction
Our experiences and emotions are situated in the places we encounter throughout the day, thereby inseparably connecting wellbeing with our physical surroundings. It may not be surprising therefore that the World Health Organization (2016a) stresses the importance (amongst others) of environmental factors in the promotion and protection of mental health. Presently, mental health issues present an ever-growing problem. Depression, for example, is the leading cause in sick leave and finding ways to combat depression should have top priority (WHO, 2016a) . Existing therapies are geared towards pharmaceutical interventions and cognitive behavioral therapy, but smaller everyday interventions -such as exposure to restorative environmentscould complement the healing process or even help prevent mental illness. The present study therefore investigated how everyday exposure to restorative environmental elements -nature and daylightinfluenced affective states and stress levels for both healthy individuals and people suffering from depression and / or anxiety.
Restorative environments represent those places that foster our mental and physical health, improve our affective states and replenish our resources (see, e.g., Hartig and Staats, 2003) . They offer their visitors a place to get away from their daily struggles and provide fascinating scenery (see, e.g., Kaplan, 1983) . The majority of studies in this domain of research have focused on the restorative effects of nature, but other environmental characteristics may also contribute (see, e.g., Beute and de Kort, 2014a) . In the present study, natural light and natural elements were considered for their restorative potential as well as their omnipresence in everyday life. Exposure to nature and daylight often coincides when one is outdoors, but exposure can also occur indoors in the presence of a window (providing both a view to the outside and daylight entrance) and indoor plants. Besides often going hand in hand (WHO, 2016b) , very similar beneficial effects of these nature and daylight exposure have been reported in separate research domains (Beute and de Kort, 2014a) .
Benefits of nature have been proposed to run through both affective (Ulrich, 1983) and cognitive pathways (Kaplan, 1995; Kaplan and Berman, 2010) . Natural environments are inherently fascinating and present us the opportunity to get away from our daily hassles and worries (see, e.g., Kaplan, 1983 Kaplan, , 1995 . These qualities help boost depleted mental resources (Kaplan and Berman, 2010) . In addition, we may have an evolutionary-based predisposition to respond positively to unthreatening natural environments (Ulrich, 1983) . These positive affective responses have been proposed to be pre-cognitive and contribute to the stress-reducing potential of nature (Ulrich et al., 1991) . Reported beneficial effects of nature include a reduction in stress levels (Ulrich et al., 1991) , improvement of mood (Beute and de Kort, 2014b; Berman et al., 2008; Ulrich et al., 1991) , and faster or better physiological recovery after a stress or mental fatigue induction (Beute and de Kort, 2014b; Fredrickson and Levenson, 1998; Laumann, Gärling, Stormak, 2003; Ulrich et al., 1991) . Cognitive benefits include better task performance as well as self-regulatory skills (Beute and de Kort, 2014b; Berman et al., 2008; Ohly et al., 2016) . Last, better perceived health (see e.g., Korpela and Ylén, 2007) as well as longer-term health benefits have also been reported (Maas et al., 2006; Mitchell and Popham, 2008) .
To what extent such environments do indeed provide restoration and induce more positive affect may vary with the degree to which a person is in need of restoration (Korpela et al., 2008; Roe and Aspinall, 2011) . It has been suggested for instance, that people suffering from affective problems and high stress might benefit most from restorative environments. In fact, laboratory research has mainly tested effects of exposure to natural stimuli after first increasing the need for restoration by inducing either stress or attention fatigue (Beute and de Kort, 2014b) . At the same time, research also points to a lack in potential to enjoy positive experiences for those suffering from depression (Naranjo et al., 2001) . Still, the majority of evidence for beneficial effects of nature on affect stems from laboratory or field research with healthy participants. There are, however, also studies addressing mental health problems directly. One field study investigated the benefits of restorative environments for people with affective problems (Roe and Aspinall, 2011) . This study compared restorative effects of healthy individuals versus individuals experiencing mental health issues. Their results indicated that walking in nature was beneficial for both groups, but more so for those in the clinical sample. This suggests that natural environments mattered most for those high in need for restoration. A lack of natural elements in urban environments could also contribute to adverse mental health effects of our surroundings. Ellet et al. (2008) found that walking in an urban environment had detrimental effects on mental health for people suffering from schizophrenia, although it remains unclear whether these effects were due to unfavorable characteristics of urban environments, such as social crowding, or to a lack of nature.
Cognitive benefits of being in natural settings for people suffering from affective disorder have been demonstrated by Berman et al. (2012) . They report that, just as healthy individuals, people with depression benefit from exposure to nature. Memory span improved after a 50-min walk in nature. In addition to cognitive benefits, the walk also yielded significant improvements in affect. Last, longitudinal studies have yielded evidence for protective benefits of exposure to greenery on mental health (for an overview, see e.g., Annerstedt et al., 2015; Gascon et al., 2015) . For example, proximate greenness has been found related to a decreased risk for anxiety and depression (Beyer et al., 2014; Maas et al., 2009) .
Beneficial effects of daylight, on the other hand, are often attributed to biological processes; the so-called non-image forming effects of light. These non-image forming effects are driven mainly by intrinsically photoreceptive retinal ganglion cells in the eye that feed information directly to central parts of the brain, thereby entraining the biological clock (e.g., influencing sleep quality) as well as acutely affecting human functioning (Cajochen, 2007) . These effects depend on the brightness and spectral composition of the light as well as the duration and timing of light exposure. Light therapy (therapeutic bright light exposure) is a promising treatment option for multiple forms of depression (Terman and Terman, 2005) . In addition, the synthesis of vitamin D in response to exposure of the skin to sunlight has also been related to beneficial affective (Landsdowne and Provost, 1998) as well as health-protective effects (Kauffman, 2009) . It goes beyond the scope of this paper to discuss these pathways in detail, please consult (Boyce, 2014) for an overview of biological effects of light.
Importantly, little research in this field has focused on the psychological experience of daylight exposure, whereas this is also likely to play a role (Beute and de Kort, 2014a; Boyce et al., 2003; de Kort and Veitch, 2014) . After all, apart from being very bright -much brighter than electric lighting indoors -it is also strongly associated with naturalness, outdoors, health and related positive phenomena (Haans, 2014; Veitch et al., 1993; Veitch and Gifford, 1996) . Especially potential affective benefits of daylight appear a promising candidate (Beute and de Kort, 2014a) . Indeed, people show a consistent preference for the presence of windows (see, e.g., Collins, 1975) as well as sunny and bright as opposed to overcast and dark scenes (Beute and de Kort, 2013) .
Whereas restorative effects of nature have mainly been tested for healthy individuals, evidence of beneficial effects of daylight exposure on affective problems has since long been collected in clinical research. Perhaps the most direct link between daylight exposure and mental health is illustrated by Seasonal Affective Disorder (Rosenthal et al., 1984) . A shorter photoperiod in winter is seen to play an important role in the etiology of "winter depression", but also causes (milder) symptoms in the healthy population (Rosenthal et al., 1984) . Bright Light Therapy is often the remedy for Seasonal Affective Disorder (Terman and Terman, 2005) . In fact, it has also proven successful in treating non-seasonal depression (Terman and Terman, 2005) as well as other mental health issues such as burnout (Meesters and Waslander, 2010) . In tandem, field studies have indicated positive effects of sunlight exposure in patient rooms on recovery from depression (Beauchemin and Hays, 1996; Canellas et al., 2016) and spending time outdoors in daylight could improve depressive symptoms in elderly as well as improve their cognitive functioning (Caldwell et al., 2014) . A daily walk outdoors proved beneficial for individuals with seasonal affective disorder, an effect the authors attributed to daylight exposure (Wirz-Justice et al., 1996) . Notably, walking outdoors not only means exposure to daylight but also potentially to nature, as well as an increase in physical activity (Beute and de Kort, 2014) . Not only individuals with mental health problems appear to benefit from daylight exposure as, for instance, a 30-min exposure to daylight has been found to improve mood (Kaida et al., 2007) for healthy individuals as well.
As the previous sections illustrate, both nature and daylight can have profound positive affective benefits. These phenomena are naturally available and can vary widely between different environments.
Ecological momentary assessment of context and affect
While the amount of nature and daylight can vary substantially throughout the day, affective states and stress levels also show dynamic diurnal patterns (e.g., Murray et al., 2009; Takano and Tanno, 2011) . Ecological Momentary Assessment (EMA; Shiffman, and Stone, 1998) , or Experience Sampling Methodology (ESM; Csikszentmihalyi et al., 1977) , allows capturing these dynamics in environmental conditions and affective states in concurrence by probing participants multiple times per day to fill in short questionnaires. This methodology has high ecological validity -capturing behavior and cognition in everyday lifeand is especially suitable to capture contextual effects (Beute et al., 2016; Reis, 2012) . This methodology has recently flourished due to rapid advancements in mobile and sensor technology. EMA provides restorative environments researchers a tool to gain a wealth of new insights and the ability to advance restoration theory, for instance because it allows capturing multiple environmental factors at the same time (Beute et al., 2016) . EMA studies typically employ Hierarchical models to test for beneficial effects of nature exposure. Hierarchical models can deal well with the nested nature of the data (i.e., multiple measurements per person over multiple days) as well as with missing data (i.e., participants not responding to beeps). Another advantage is the ability to create your own model tailored to the particular dataset and research question. For instance, one can compare fixed with random effects of the independent variable, to see whether effects are the same for all individuals or differ between individuals.
Some related research has already been conducted employing ESM/ EMA protocols. Being in a natural environment was found related to happiness (Mackerron and Mourato, 2013) as well as vitality (Ryanet al., 2010) . These studies used either geographical location (Mackerron and Mourato, 2013) or an environmental checklist (Ryan et al., 2010) to quantify nature exposure.
Effects of daylight exposure have not directly been addressed in an ESM/EMA protocol. However, studies have investigated effects of bright light exposure (irrespective of the exact light source) using ambulatory light measurements in conjuncture with ESM on mental health. For instance, it has been found that bright light can improve mood for individuals with sub-clinical seasonal affective disorder problems (aan het Rot et al., 2008) and improve vitality in healthy individuals (Smolders et al., 2013) .
These studies show a clear potential for both (day)light and nature to improve affect. Importantly, however, ambulatory light measurements only measure the amount of light exposure and do not (yet) allow differentiation between light sources. The present study therefore aims to extend these studies by investigating: 1) how everyday encounters with nature and daylight reduce stress and / or improve affective states, 2) whether these effects are more pronounced for people facing affective problems, and 3) how daylight and nature affect wellbeing simultaneously.
Rationale
We have seen that nature and daylight both exhibit pronounced beneficial effects on mental health but have rarely been studied simultaneously. One recent study did investigate effects of nature and sunlight exposure simultaneously, by looking at effects of exposure during work hours on employees. This study found significant negative relations between exposure to direct sunlight and anxiety and between indirect sunlight and depression. Nature exposure was found negatively related with depression but not with anxiety. In line with Beute and de Kort (2014a), we believe that both daylight and nature show a clear potential for mental benefits through psychological pathways, especially when the need for restoration is high. However, beyond the research by Roe and Aspinall (2011) , few studies, if any, have compared effects of nature on people with differing levels of affective problems. Most studies have focused on either healthy (e.g., Ryan et al., 2010) or depressed participants (Berman et al., 2012) . Thus, the unique contribution of the present research centers around the joint investigation of daylight and nature exposure, in everyday environments using an EMA methodology, and using a sample ranging from healthy individuals to those suffering from subclinical or clinical levels of negative affect. We expect that 1) all participants benefit from daylight and nature exposure in terms of better mood and lower stress levels and stress-related complaints, but that 2) individuals with higher levels of affective problems benefit more from exposure to daylight and nature.
There are multiple possible ways to measure both nature and daylight exposure. The most crude measure would be to see whether a person is indoors or outdoors, but this does not provide any information about the type of environment or the amount of daylight exposure. In addition, both nature and daylight exposure can also occur indoors. GPS coordinates (coupled with for instance a GIS database) can inform the amount of nature in the proximity, but only very crudely (often averaged over large areas). Therefore, it does not allow fine-grained measurement of potential micro-restorative experiences (e.g., the view from a window). Light loggers capture brightness and, sometimes to some extent, spectral composition of light exposure over the day, but do not distinguish between light source and quality. Therefore, we chose to use the environmental checklist as used by Ryan et al. (2010) as a proxy for nature exposure, as it allows to capture also the smallscale nature exposure (e.g., to an indoor plant). In addition, we developed a similar checklist for daylight exposure.
Method
An intensive longitudinal design was employed, using Ecological Momentary Assessment. This study was part of a larger study: "The context of mental well-being" in which effects of exposure to nature and daylight on mood, stress, self-regulation, and environmental preference were investigated. This paper will only report outcomes pertaining to stress and mood.
Power analysis
Before starting the study, a power analysis was conducted based on data from a pilot study. In this pilot study 17 participants (9 female, mean age = 41.1, SD = 12.9) completed a similar research protocol. As no standard power analysis protocol exists for Hierarchical Linear Models, simulations were run. The power analysis was run for effects of nature and daylight on hedonic tone. To this end, a total of 2000 datasets were simulated: 1000 datasets with the same beta's (nature: .055; daylight: .013), mean values (nature: −.44; daylight: 3.62), and standard deviations (nature: 7.33; daylight: 11.54) as the found in the pilot study, and another 1000 with beta values that were 25% smaller. Then, for all datasets it was determined whether a significant outcome would occur or not. These analyses revealed that a total of 30 participants per group (we initially planned to assign participants to either a healthy or unhealthy group) were necessary to obtain a power of above .80. After data collection we decided not to split individuals in two groups, as this would give a very crude and at the same time debatable division: the data showed that the minimum and maximum scores on the selection test outcomes (BDI, SCL-90) overlapped between the two samples (see Table 1 below). Moreover, we expect effects to occur based on the degree of need for restoration rather than the two samples being different in kind. Instead, we eventually worked with the BDI (Beck Depression Inventory, see below) score as a continuous descriptor of mental health and moderator in our models to investigate sensitivity and responsiveness to nature and daylight as a function of mental health.
Participants
Fifty-nine persons (39 females) participated in the study. Their ages ranged between 20 and 60, with a mean of 33.0 (SD = 13.71). They were recruited through brochures distributed at mental health institutes, and through a local participant database. This database is managed by the University Department where the study was conducted and includes people that signed up for participation in research conducted at this department. It includes people of all ages and backgrounds, but the majority is student at the University or adjacent higher educational institute. All participants in the present study were Caucasian. People between the age of 20 and 60 were invited to participate in the study. Before entering the study, participants filled in a screening questionnaire consisting of the Dutch version of the Beck Depression Inventory (BDI-II; Beck et al., 1996 , Dutch version: van der Does, 2002 , the depression and anxiety subscales of the Dutch version of the Symptom CheckList (SCL-90-R; Derogatis, 1992, Dutch version: Arrindell and Ettema, 2003) , and the Drug Abuse Screening Test (DAST-10; Skinner, 1982) .
We initially assigned participants to two groups; a healthy and a clinical group. The inclusion criteria for the (sub)clinical sample were: a score on the BDI-II of 14 or higher and / or a T-score (based on non- Table 1 Overview of both samples in terms of minimum, maximum, and mean score on the selection questionnaires.
Healthy (32) Clinical (27 patient norm) of 60 or higher on the SCL-R subdomains of depression or anxiety. Participants scoring below both thresholds were assigned to the healthy sample. Exclusion criteria were a current addiction and suicidal ideation. A current addiction was operationalized as a score of 6 or higher on the DAST and active suicidal ideation as a score higher than 41 on the BDI-II or a score of 2 or higher on question 9 (measuring suicidal ideation) of the BDI-II. All participants received €30,00 compensation for participating in the study. The study was approved by the Medical Ethical Board of the Maxima Medical Centre in Eindhoven ().
Procedure
Before entering the study, all participants completed a screening questionnaire. When eligible for the study, they were invited to come to the University for a briefing. During this briefing, they first signed the informed consent form and received an information brochure. Then, they received instructions about the experiment as well as a smart phone on which the EMA questionnaires would be offered. Participants in the healthy sample also received a wristwatch measuring galvanic skin conductance, but these data are not reported here due to unreliability of the data. To ensure all questions were interpreted correctly, the researcher went through the entire questionnaire once with each participant. When all questions were clear, participants went home and started with the study on the following day. During 6 consecutive days, participants filled in a morning questionnaire and received 8 invitations per day for the momentary assessments. After the study period, they returned to the university to hand in the smart phone. At this time, they were thanked and paid for their participation.
Ecological momentary assessment
For a duration of 6 consecutive days, participants received 8 beeps between 8:00 and 22:00 at stratified random times. No more than three hours and no less than 30 min elapsed between two beeps. Participants were instructed to try and answer at least 6 beeps per day and respond to each beep within 15 min. For each beep, the EMA application indicated until which time participants could respond. All participants were provided with a Sony Xperia L smart phone with the EMA app (containing both the morning and momentary questionnaires) installed.
Measures
During the study, each participant filled in both a morning questionnaire and momentary questionnaires. The next section will only introduce the questions relevant for this paper. Please consult the supplementary materials for the full momentary questionnaire as well as the morning questionnaire.
2.6. Ecological momentary assessment questions 2.6.1. Environmental characteristics: assessment of nature and daylight A semi-objective checklist was employed to measure the amount of nature and daylight. This checklist consisted of a total of 30 items (19 naturalness, 11 daylight, 1 filler (food)). One item (window) was used for both the nature and daylight scale.
The nature items were derived from Ryan et al. (2010) . A few alterations were made: hills (not present in the current study environment) were replaced with a field, and planes were replaced with traffic lights. In accordance with their scale, we also calculated amount of nature by scoring all natural elements a +1 and all urban elements a −1. The nature list consisted of the following items: window (+), cycling path (-), tree (+), book (-), building (-), grass (+), flower (+), bushes (+), pavement (-), water (+), traffic light (-), plant (+), TV (-), field (+), animal (+), table (-), car (-), chair (-), computer (-). New items were compiled for the daylight checklist: window (+), the sky in front of you (+), shadow from the sun (+), direct sunlight on objects (+), artificial light that is switched on (-), roof or canopy above you (-), the sky behind you (+), the sky above you (+), blue sky (+), daylight (+), clouds (-). Thus, higher scores signal more nature and daylight exposure. Scores for the amount of nature ranged between −7 and 8 (M = −.50, SD = 2.19) and for daylight the scores ranged between −3 and 8 (M = 1.65, SD = .2.35).
Both the nature and daylight checklist were tested in a pilot study. Ten participants rated 16 different environments (both indoors and outdoors) on the checklist. Validity was checked by looking at correlations of the scores on the checklist with light levels (measured both horizontally and vertically) for daylight (horizontal: r = .73, vertical: .64) and with percentage of natural elements calculated from photos taken at the site for the nature scores (r = .75).
Besides the two environmental checklists, participants were also asked to indicate whether they were indoors (1) or outdoors (2) as well as their location. For location, they could choose between 15 categories: at home indoors, garden / balcony, at work / study, in transit bicycle / walk, in transit car, in transit public transport, supermarket / shop, hobby / sports club, at friends / family, medical location, nightspot (e.g., restaurant, cinema), other public building (e.g., library, town hall), outside on the street / square, park / forest, and other.
Affective states: mood and stress
Mood. Participants were asked to report how they felt "at this moment" on a response scale ranging from 1 (not at all) to 7 (very much). Mood was measured with 12 items on three dimensions: hedonic tone (happy, sad, cheerful, depressed), tension (tense, calm, jittery, at rest), and energy (tired, energetic, alert, lack of energy). Tension and energy items were derived from the Thayer ActivationDeactivation checklist (Thayer, 1989) and items for hedonic tone were derived from the UWIST Mood Adjective Checklist (Matthews et al., 1990) . The Cronbach's alpha's for all three scales were good (all .8).
Stress and psychosomatics
Stress level was probed with a single item; How much stress do you experience at this moment? Rumination was added to the questionnaire for two reasons: 1) perseverative cognition is assumed to be a large contributor to stress (Brosschot et al., 2006) and 2) rumination is also considered important in the etiology of depression as well as for depressive symptoms in combination with anxiety (Nolen-Hoeksema, 2000) . It was measured with two items: At the moment, I [worry | ruminate]. Momentary health was measured with a single item: at the moment, I feel good. For psychosomatic complaints, three frequent complaints were selected: headache; bowel or stomach problems; neck or back problems. Participants were asked to report to what extent they were experiencing these complaints, at that moment. All questions had response scales ranging from 1 (not at all) to 7 (very much).
Activity
Participants were further asked to indicate how much [mental, physical] activity they were engaged in just before the beep, as well as the amount of social interaction. All three variables were measured on response scales ranging from none at all (1) to very much (7). In addition, they also indicated whether they were currently enjoying leisure time (1 = no, 2 = yes).
Data analysis
Only responses given within 15 min of the initial beep were considered in the data analyses. Two participants (one clinical sample, one healthy sample) did not fill in a sufficient number of questionnaires in time (both < 40%) and were therefore excluded from the analyses. The total dataset therefore consisted of 2198 (80%) responses by the remaining 57 participants.
For all analyses, a three-level Hierarchical Linear Model (HLM) was run in STATA 14.0 with responses (n = 2198) nested within participant (n = 57) and day (n = 6). The model was built up from the ground in two steps. First, we checked whether adding random intercepts (i.e., comparing an HLM with a regular regression) improved model fit using likelihood ratio tests. Random intercepts basically allow us to model in general variation between participants -for instance, people with a high score on the BDI would generally experience consistently lower affect and more stress than those with lower scores on the BDI. Second, we checked whether adding random slopes improved model fit (again using likelihood ratio tests). Random slopes allow that the effects of nature or daylight on affect and stress differ between individuals, in intensity and / or direction. As we expect that people with low affect benefit more from exposure to nature and daylight we would also expect that a model including random slopes would produce the best fit as the slope would be steeper for someone with for instance a low intercept for hedonic tone than for an individual with a higher intercept for hedonic tone. To ascertain that differences in slope were indeed caused by affective state, we also investigated the covariance between the intercepts and slopes for those models where the random intercept model indeed proved to be the best fit. Studying this covariance allowed us to test whether our second hypothesis was true. A significant and positive relation between random intercepts and random slopes indicates that at higher intercepts, the slope is steeper in a positive relation and less steep (or even negative) for negative slopes. Reversely, a negative correlation indicates that the slope is less steep at higher intercepts when the slope is positive and steeper downward when the slope is negative. Please consult Fig. 1 for some examples -two hypothetical participants are displayed, one with a high intercept (person 1) and one with a low intercept (person 2). This test allowed us to check that the extent of the effects of nature or daylight on affect and stress were not only different between individuals, but was indeed dependent on their affective states.
In each model, Amount of nature and Amount of daylight were entered as fixed factors. We accounted for general affect by adding the z-score of the BDI outcomes to the model as fixed factor. As especially daylight exposure is related to the time of the day, we also added Time of day (TOD; linear relation), as well as Time of day squared (TOD 2 ; quadratic relation) to the models. The latter was added to account for the hyperbolic relation between daylight and time of day (intensity usually peaks around midday).
Results

Mood
As expected, the BDI score was significantly related to hedonic tone, energy, and tension. Higher levels of tension and lower levels of hedonic tone and energy were reported by those with higher depression scores. Similarly, the model with random intercepts produced a better model fit than a regular linear regression in all cases indicating that there was significant variance between the intercepts across participants, see Table 2. For energy, the fixed slope model appeared the best fit. Therefore, please consult Table 3 for appropriate model estimates. Both nature and daylight exposure were positively related to energy levels. Making the slopes random did not significantly improve model fit. These results indicate that, counter to our expectations, beneficial effects of nature and daylight occurred for all individuals, with little differentiation between individuals.
The random slopes model did turn out to be the best fit for hedonic tone and tension, please consult Table 3 for the appropriate model estimates. In both models, significant relations were found with Fig. 1 . Illustration of the different types of covariance between random slopes and random intercepts using two example participants; one with a high intercept, i.e. with generally high affect or stress (person 1), and one with a low (person 2) intercept. amount of nature and daylight, with higher hedonic tone and lower tension levels reported when more nature and daylight were present. In addition, for both models a significant covariance was found between the slopes and intercepts for nature but not for daylight. These results indicate that only for nature the slope depended on the affective state of the participant. Participants with a lower intercept for hedonic tone had a steeper slope, indicating that participants who felt most depressed benefitted most from nature exposure (see Fig. 1c) . A similar effect was found for tension; participants with a lower intercept (less tense) had a more positive slope (see Fig. 1d ). Please note that the relation between nature exposure and tension was negative (more nature related to less tension). Thus, a negative correlation between slope and intercept in this case indicates that for those scoring low on tension (more relaxed), the effect of nature on tension was -as we expected-less pronounced than for those scoring high on tension.
The beneficial effects of daylight on hedonic tone and tension, on the other hand, did differ between individuals but were not related to the affective state of the participant. Thus, daylight was equally beneficial for with and without affective problems.
Stress and psychosomatic health As with affect, the BDI score was significantly related with all outcome variables. People scoring higher on depression also reported higher stress levels, more rumination, more psychosomatic complaints, and a lower momentary health. Again, adding random intercepts improved the model fit for all outcome variables, further substantiating that our participants differed in their general stress levels, see Table 4 .
Adding random slopes to the model improved model fit significantly for stress levels, momentary health, and psychosomatic complaints, whereas the likelihood ratio test approached significance for rumination (p = .055). Therefore, we decided to look at the random slope models for all outcome variables, see Table 5 . For stress levels, a significant effect was found for daylight with lower stress levels when more daylight was present. However, the covariance between intercepts and slopes did not yield significant results, indicating that random effects of daylight on stress levels did occur but these effects did not depend on stress levels. No significant effects of nature or daylight were found for rumination, momentary health, or psychosomatic complaints. However, the relation between the amount of daylight and rumination bordered on significance, as did the relation between amount of nature and momentary health.
For psychosomatic complaints and rumination, even though no significant random effects for nature or daylight were found, the covariance between intercepts and slopes was significant for nature. Please note that -as with tension-the relation between nature exposure Note: even though not part of our hypotheses and added to rule out confounds of time, we did find evidence of circadian variations in energy and tension levels.
F. Beute, Y.A.W. de Kort Health & Place 49 (2018) 7-18 and these outcome variables was negative (more nature related to less rumination and psychosomatic complaints, albeit not significantly). Thus, a negative correlation between slope and intercept in this case indicates that for those scoring low on psychosomatic complaints and rumination, the effect of nature on these outcomes was -as we expected-less pronounced than for those scoring high on tension.
Nature and daylight exposure
Exposure to nature and daylight may be related to (or confounded with) with being outdoors, having leisure time, and the amount of physical, mental, and social activity. Therefore, we explored how these variables were related. Although not part of our hypotheses, these Note: even though not part of our hypotheses and added to rule out confounds of time, we -again-found circadian variations in stress levels, rumination, momentary health, and psychosomatic complaints.
analyses can shed light on the places our participants visited and how they related to nature and daylight exposure. For all analyses reported here, we ran a random intercept HLM model with responses nested within individual and day. As one would expect, results indicated that the scores on both environmental checklists were higher for outdoor locations. In total, participants reported being outdoors 380 (out of 2164; 17.6%) times (healthy: 17.5%, clinical: 17.6%). Being outdoors was related to higher scores for both Nature (B (SE) = 1.80 (.10), p < .001) and daylight (B (SE) = 3.05 (.10), p < .001), see Table 6 . The relation between amount of daylight and amount of nature across locations was .39 (p < .001). Importantly, looking at the individual daylight and nature scores for each location separately (see Table 2 and Fig. 1 ), this relation may not be completely linear. Indoor locations score low on both daylight and nature. Outdoor locations, on the other hand, generally score high on daylight, but not always high on naturalness. In other words, high naturalness scores generally come with high daylight scores, but the opposite pattern does not always occur as high daylight scores can also be coupled with low nature scores.
As naturally occurring exposure to natural environments or daylight may relate to a person's general affective state (e.g., someone who is depressed may opt to stay indoors while keeping the curtains closed), we also tested whether there was a significant relation between BDI score and daylight and nature exposure. This analysis revealed no significant relation between BDI score and exposure to nature (p = .900) or daylight (p = .864), indicating that affective state was not related to daylight or nature exposure.
We further explored the relation of our environmental checklists with a number of other outcome variables: having leisure time or not and the amount of mental and physical activity as well as amount of social interaction. For these tests, we ran a series of three-level HLMs, with a random intercept, and responses nested within individual and day. Separate models were run for nature and daylight. Therefore, each model had either Amount of nature or Amount of daylight as fixed factor and leisure, mental activity, physical activity, and social interaction as dependent factors.
Participants reported a total of 539 (out of 2164; 24.9%) instances of leisure time (healthy: 26.0%, clinical: 23.6%). Perhaps counter intuitively, having leisure time was negatively related to exposure to both nature (B (SE) = −.852 (.104), p < .001) and daylight (B (SE) = −.465 (.115), p < .001).
Physical activity was positively related with both the daylight score (B (SE) = .225 (.030), p < .001) and the nature score (B (SE) = .173 (.027), p < .001). No relation was found between daylight exposure and mental activity (B (SE) = −.041 (.029), p = .157). Amount of nature, on the other hand, was significantly and negatively related with mental activity (B (SE) = −.124 (.027), p < .001). Last, social activity was significantly and positively related with nature (B (SE) = .120 (.023), p < .001) and daylight (B (SE) = .067 (.025), p = .008) exposure.
General discussion
The present study tested everyday encounters with the restorative elements nature and daylight on mood and stress levels. In addition, it was tested whether these effects were more pronounced for people with affective problems. The results showed an interesting pattern. Clear benefits of both nature and daylight were found on affect-related indicators, but apart from circadian variations over the day, no clear indications for effects on stress-related indicators were found. In addition, we found some evidence for more pronounced effects of nature for individuals with higher levels of depressive symptoms.
Nature, daylight and affect
We hypothesized that the amount of both nature and daylight would be related to better mood outcomes. We were able to confirm our hypotheses as higher levels of both nature and daylight in the environment appeared related to better affective states, with higher hedonic tone and energy levels, as well as lower tension levels.
We further expected that the beneficial effects of nature and daylight would be more pronounced for individuals with affective problems. This hypothesis was partly confirmed. Random effects of nature and daylight were found on hedonic tone and tension, but not for energy level. The benefits of our two environmental phenomena on energy levels appeared with no distinction between individuals, implying that benefits of nature and daylight on energy occur uniformly and irrespective of mental state. Beneficial effects of nature on vitality are in line with findings by Ryan et al. (2009) , who found positive effects of nature on vitality for the general population using the same environmental checklist. In addition, the affective benefits of nature we found are in line with the general consensus within restoration research (for a review see, e.g., McMahan and Estes, 2015) .
Interestingly, for hedonic tone and tension, more pronounced effects were found for those with low affect for amount of nature, but not for daylight. Our results for nature are in line with Roe and Aspinall (2011) , who also found more pronounced effects of nature exposure for people with mental health issues. Even though the strength of effects of daylight on hedonic tone and tension did appear to vary between participants, they cannot be explained by their variations in their consistent affective states. This suggests that effects of daylight on tension and hedonic tone differ substantially between individuals but are not dependent on affective state. Importantly, the beneficial effects of daylight remained after controlling for potential time of day effects (i.e., endogenous diurnal patterns in mood and stress).
Nature, daylight and stress
In addition to affective benefits, we also investigated effects on stress outcomes, including rumination as well as psychosomatic complaints. We, again, expected that 1) there would be benefits of nature and daylight on stress, and 2) that these benefits would be more pronounced for people with mental health problems.
The affective benefits of nature and daylight did not appear to consistently result in stress reduction. Apart from a significant relation indicating that more daylight in the environment co-occurred with lower stress levels, we only found only a non significant trend for lower rumination in daylight-rich environments and a non significant trend for more nature being related to better momentary health.
We further expected to find more pronounced effects of nature and daylight exposure for those that reported higher levels of stress and stress-related problems. Even though we found that people scoring high on depression also reported higher stress, rumination, and psychosomatic complaints and lower momentary health, only limited evidence was found that their mental state influenced the restorative outcomes of exposure to nature or daylight. Some results hinted at more pronounced benefits on rumination and psychosomatic complaints as the covariance between slopes and intercepts reached significance for these indicators while no significant random effects were found. And, again, just as for the affective benefits, we only found these effects for nature and not for daylight.
Especially for nature, the lack of stress-reducing effects found in the present study are counter to previous research (see, e.g., Ulrich et al., 1991; Beute and de Kort, 2014b) . We have to note that in the present analyses, we investigated immediate effects, i.e. relations between current environment and current stress levels. It is of course possible that the instantaneous affective benefits produced by exposure to nature would over time also translate into lowered stress, but this would require a different type of design and measurement. In addition, It is important to note that previous laboratory and field studies investigating restorative effects of nature have focused mainly on acute stress rather than perseverative cognitions, which represents a gap in the present evidence base for stress-reducing effects of nature (see, e.g., Beute et al., 2016) especially since the latter is proposed to be the major contributor to the detrimental health effects of stress (Brosschot, 2010) .
The weak effects of nature and daylight on stress reduction could also partly be due to the protocol used in the present study. In laboratory research investigating restorative effects of nature, participants often receive an explicit instruction to pay particular attention to the displayed environment whereas our participants merely rated the environment on a number of elements. Adding these types of cognitive instructions may enhance potential benefits of the environments. Previous research has already indicated that a cognitive instruction can influence the restoration process (Duvall, 2011) . In addition, it appears that participants in our study only very rarely visited natural areas; parks or forests were only visited 1% of the time. If stressreducing effects depend on full immersion, or 'being away' (Kaplan, 1983) , in natural areas rather than mere exposure to green elements, this may be an additional explanation for finding little evidence for stress-reduction in the present study.
3.6. Added benefits of nature and daylight for those suffering from affective problems
In the present study, we were able to establish beneficial effects of nature and daylight, mostly on affect and to a lesser extent on stress. We also consistently found that whereas benefits of nature appeared more pronounced for people in higher need of restoration this did not occur for daylight. The intriguing question now is why this pattern of results occurred. In restoration research, the focus is mainly on the recovery from either stress or mental fatigue. Therefore, most research tests effects of nature after inducing resource depletion. Potentially, as was also mentioned by Roe and Aspinall (2011) , one may benefit most from nature exposure when in need for restoration. In the present research, beneficial effects of nature were more pronounced for participants with higher levels of depressive symptoms, thereby suggesting that -at least for affective restoration-indeed individuals in high need of restoration benefit most from exposure to nature.
In contrast, daylight exposure was found to be equally beneficial for people with a low need and those with a high need for restoration. Interestingly though, previous research has pointed to important affective benefits of daylight and bright light exposure for individuals with in higher need of restoration.
It is important to realize that many therapeutic effects of light have been attributed to biological processes in relation to the brightness and spectral composition of light. Our results look at light from another angle. Therefore, they do not affirm or reject the present evidence base for bright light therapy for depression. However, our results do signal that the quality of the environment a person is in also matters for wellbeing. Potentially, the psychological benefits (e.g., preference) of daylight and nature -which was the focus of our study-may present complementary benefits to bright light exposure. As we can not be completely certain that we actually tapped these psychological rather than biological effects of daylight, this outcome certainly calls for additional investigation.
The exact underlying mechanisms linking nature and daylight with mental wellbeing and the role of the need for restoration deserves and requires more research, but what the present research does signal is that even though a large overlap in beneficial effects exist (Beute & de Kort, 2014a) , different pathways may well be at play.
3.7. Nature and daylight exposure in relation to affective state, leisure time, and being outdoors An exploratory analysis of our environmental checklists provided further valuable insights. First of all, we found no effect of affective state on the amount of nature and daylight exposure indicating that -at least in our sample-no differences in exposure were found. This is an important finding, as self-selection in environmental exposure could have been a potential confounding variable in our results as, for instance, people suffering from low affect may have avoided going outdoors at all. This appears not to have been the case, but more subtle differences in exposure could still occur and deserve further investigation.
A second potential confounder could have been the co-occurrence of nature and daylight exposure and having leisure time. If nature and daylight exposure would occur solely when individuals were also engaging in leisure activities, one can't be certain what exactly would cause better affective outcomes. Surprisingly, though, we found an opposite relation; less exposure to daylight and nature was reported during leisure time. How this pattern occurred is not entirely clear to us, maybe our sample worked or studied in an environment that was high in nature and daylight, or preferred leisure activities indoors. At least our results indicate that we can safely rule out leisure time as a potential confounding variable.
At the same time, analyses also signaled that part of the beneficial effects of nature and daylight may have been due to the type of activities afforded by environments rich in nature or daylight, as positive relations were found between the nature and daylight checklists and physical and social activity, as well as a negative relation with mental effort for the nature checklist. Future research may look into these effects more closely, to see the potential mediating or moderating role of these activities on restorative outcomes. Conversely, as An et al. (2016) investigated, the moderating or mediating role of nature and daylight between life stressors and stress outcomes may also be a relevant direction for follow-up studies.
Limitations
The use of our ESM design places some limitations on the conclusions that can be drawn. From the present results it is unclear whether exposure to nature and daylight caused changes in mood and stress levels, or whether people are exposed to these types of environments more when they are in a particular mood. This limitation may have -at least partially -been remedied by having several measurement days as people cannot always choose the environments they visit. Investigating intra-individual and time-series patterns could shed more light on temporal relations between environmental exposure and restorative outcomes (Beute et al., 2016) . A big advantage, however, of using the EMA design is that it allowed us to transcend the dichotomy between nature and urban environments that currently prevails in restoration research (Beute et al., 2016) , thereby allowing us to capture the more subtle effects of environmental diversity.
Another potential limitation of the present research is the choice for measuring daylight and nature with environmental checklists. Even though the nature checklist has been successfully employed in previous research (Ryan et al., 2010 ) and both checklists were tested in a pilot study, they both are a proxy of the actual amount of nature and daylight present and may therefore not comprehensively describe all types of environments. We did establish that both scores were higher while being outdoors. Surprisingly, we also found that daylight and nature exposure was lower during leisure time, albeit that the relation with daylight only surfaced for the clinical sample. It appears that our study population did not explicitly seek out nature during their leisure time. Lower daylight exposure may be explained by the fact that leisure time often occurs after work or study hours, when there is less daylight available. At least these outcomes rule out that beneficial effects are due to people having leisure time while being exposed to more nature and daylight.
It was our intention to measure daylight and nature simultaneously and to study their independent relation on affect and stress. We do have to consider the fact that daylight and nature exposure were moderately confounded of course. This is inevitable in naturalistic conditions, as nature is typically found outdoors. Fig. 2 does indicate that the relationship between exposure to nature and to daylight is not a linear one: daylight levels may vary over conditions with few natural elements, but are generally high in environments high on the naturalness scale. In other words: in natural conditions, daylight was generally a given.
Conclusion
To conclude, the present research used three novel approaches to measuring restorative effects; the joint effects of daylight and nature were investigated in everyday life using Ecological Momentary Assessment using a sample including both healthy and (mildly) depressed or anxious individuals. We were able to establish benefits of the amount of nature and daylight present in everyday environments on affect and stress. Measuring effects in daily life enabled us to explore intra-individual dynamics and inter-individual differences in responses across numerous conditions, thus also transcending the prevailing urban versus nature dichotomy in restoration research. In addition, by simultaneously measuring daylight and nature exposure we established consistent and differential effects of these two natural phenomena. Nature benefits appeared even more pronounced for participants experiencing low affect, whereas everyone seemed to thrive in a similar fashion with daylight exposure, indicating that everyday environments matter for mental wellbeing.
